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1. Y pucepTauiiiHiii po60Ti BUpilIEHO BaXJIUBY IJ151 OXOPOHU Ipalli HAYKOBO- IIPAKTUYHY NIPO6seMy 3a0e31e4eHHs
IIpaliBHUKIB eHeproepeKTUBHUMU Ta €PrOHOMIYHUMMU iHIMBINyaJIbHUMU 3aCO0aMU 3aXUCTY OPraHiB JUXaHHS [1Jis
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poboTu QinbTpiB.

2. In the dissertation, which represents a completed research work, an important scientific and practical problem
in the field of occupational safety is addressed, namely ensuring that workers are provided with energy-efficient
and ergonomic personal respiratory protective equipment for hazardous industrial conditions, capable of adapting
to specific operational tasks. The solution to this problem was achieved by identifying the relationships between
the user’s physical and cognitive energy expenditure and the effective duration of the protective action of the
filtering system, which is determined by the dynamics of carbon dioxide accumulation in the internal volume of
the protective hood and by the distribution of aerodynamic characteristics of the airflow in the undermask space.
Additionally, the interrelationship between the pressure drop across respirator filters, the geometric parameters
of filter cartridges, and the residual protective action time was taken into account, as this directly affects the user’s
energy expenditure and the filtration efficiency of the filters.. In the first chapter, an in-depth analysis of the
current state of development, manufacturing, and operation of filtering respiratory protective devices (RPDs),
particularly respirators with filters, is presented. The evolution of design approaches for filtering respirators used
in environments with high concentrations of dust, gases, and aerosols of various origins is examined. Existing
design concepts for filtering RPDs are summarized, including the principles of forming aerodynamic channels,
selecting filtering materials, and implementing structural solutions that ensure minimal breathing resistance while
maintaining maximum air purification efficiency. A comparative analysis of classical and modern approaches to
modeling airflow inside filters is provided. The requirements for combined RPDs, as regulated by current national
and international standards, are considered in detail. Indicators determining the efficiency and safety of RPD use
such as the penetration coefficient of harmful substances, breathing resistance, facepiece tightness, and
ergonomic characteristics are analyzed. Methods of isolating the respiratory organs from the environment are
reviewed, particularly through the use of filtering half masks and full-face masks. The influence of geometric
parameters, structural features, and materials of sealing elements on the overall protection factor of the user is
examined. An analysis of the characteristics and structural features of existing powered filtering respirator (PFR)
produced by leading global manufacturers 3M Versaflo TR-600, Honeywell North Primair PA7000, and Scott Safety
Duraflow SRS was carried out. The results formed the basis for defining the technical requirements for the
development of an improved PFR. An analysis of filtering materials used in the manufacture of modern RPDs is
carried out. Fibrous, carbon-based, composite, and nanostructured materials are characterized, with attention to
their properties, sorption characteristics, and resistance to aggressive environments. It is shown that the rational
selection of materials directly affects the service life and efficiency of the filtering device
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